Luteotrophic action of prolactin during the early luteal phase in pigs: the involvement of protein kinases and phosphatases.
Prolactin (PRL) involvement in the regulation of luteal steroidogenesis in pigs during the early luteal phase and pregnancy is well documented. The intracellular mechanism of PRL action in steroidogenic cells, however, is not fully recognized yet. In the current study, we have tested the hypothesis that protein kinase C (PKC) and tyrosine kinases (PTK) as well as serine-threonine (PP) and tyrosine phosphatases (PTP) are involved in PRL signaling in luteal cells originated from the early corpora lutea (CL) of cyclic sows. Luteal cells (50 000 cells/ml M199) were incubated for 8 h (37 degrees C) with PRL (200 ng) and low density lipoproteins (LDL) to stimulate P(4) production. In addition, treatments included: PKC inhibitors--staurosporine and chelerythrine chloride; tyrosine kinase inhibitors--genistein and tyrphostin; serine-threonine phosphatase inhibitors--okadaic acid, cantharidin (inhibitors of PP1/2A) and cypermethrin (inhibitor of PP2B); and tyrosine phosphatase inhibitor--sodium orthovanadate. Moreover, after incubation (37 degrees C) with PRL (200 ng) for 2, 5, 10 or 20 min, luteal cells were homogenized and cytosolic as well as membrane fractions have been obtained. This was followed by partial purification of the subcellular fractions by DEAE-cellulose chromatography and determination of PKC activity by measuring the transfer of (32)P from [gamma-(32)P]ATP to histone III-S. In unstimulated porcine luteal cells the major proportion of PKC activity was present in the cytosol. Incubation of luteal cells with PRL resulted in a rapid, time dependent increase in the amount of PKC activity in the membrane fraction and a decrease in the amount of PKC activity in the cytosol fraction. PKC activity in the membrane fraction was maximal after 5 min of exposure the cells to PRL. Inhibitors of PKC and PTK suppressed PRL and LDL-induced P(4) production by porcine luteal cells. It is of interest that stimulated P(4) production was also reduced by inhibitors of PTP and PP1/2A (okadaic acid, cantharidin). In contrast, cypermethrin did not affect P(4) production stimulated by PRL and LDL. The results of the current study support the hypothesis that PKC and tyrosine kinases are intracellular mediators of PRL action in porcine luteal cells during the first days of the estrous cycle. The involvement of protein phosphatases in transmission of the PRL signal in early luteal cells in pigs is also suggested.